












ENGINEERING 















Dunk an orange into liquid oxygen, then drop it on the 
floor and it will shatter like glass, A vital component of 
missile propulsion, liquid oxygen is so cold that it 
crystallizes many materials on contact, and weakens 
some metals used for normal liquid storage vessels. 

But because industry and national defense are using 
more and more liquefied gases at hundreds of degrees 
below zero, there was need for a constructional alloy 
steel that would stay strong and tough at extremely low 
temperatures. United States Steel helped determine the 
suitability of a remarkable steel for such application. 

A cure for uncommon cold It'S call 8 d9% Nickel Steel .nd ltcantousedfor pre!. 

sure vessels that hold liquefied gas as cold as —320 F. 
The unique combination of properties of this alloy steel 
makes it particularly suitable for cryogenic use. 

This is just one example of U. S. Steel’s continuing 
program to develop new and better steels—that’s what 
makes the work of U. S. Steel engineers so stimulating. 
Be sure to register with your placement director. For 
information about the many career opportunities at 
United States Steel, including financial analysis and 
sales, write to U. S. Steel Personnel Division, Room 
2301, 525 William Penn Place, Pittsburgh 30, Pennsyl¬ 
vania. U. S. Steel is an equal opportunity employer. 
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GROWTH CLIMATE 

People . . . and ideas ... do best in 
a favorable environment. 

At NASA, scientists and engineers 
are favored by many “climatic” ad¬ 
vantages, for the vigor, the impor¬ 
tance, the scope and urgency of 
America’s space program demands 
the best environment the nation can 
provide. 

For professional employees NASA 
offers a graduate study program sec¬ 
ond to none. While on full salary, 
you can take graduate courses for 
credit during work hours at nearby 
universities, tuition-free. In-house 
seminars led by world-famous sci¬ 
entists and engineers are offered. In 
addition, NASA scientists and engi¬ 
neers benefit by early professional 
recognition, a wide choice of work 
areas, unmafched facilities, and par¬ 
ticipation in history-making projects. 

Truly this is growth climate, where 
career opportunities are as unlimited 
as the scope of NASA’s many aero¬ 
nautical and space exploration activ¬ 
ities. Here, the harvest of your ideas 
and discoveries may contribute to 
the benefit and enrichment of all 
mankind. 

NASA has urgent need now for large 
numbers of qualified scientists and 




engineers. Positions are available in 
nearly all scientific and engineering 
disciplines, for men and women with 
B.S., M.S., or Ph.D. degrees. 

NASA invites your inquiry to the 
personnel director of any of the fol¬ 
lowing NASA centers: 

NASA Manned Spacecraft Center, 
Houston, Texas 

NASA Goddard Space Flight Cen¬ 
ter, Greenbelt, Maryland 

NASA Marshall Space Flight Cen¬ 
ter, Huntsville, Alabama 

NASA Ames Research Center, Moun¬ 
tain View, California 

NASA Flight Research Center, 

Edwards, California 

NASA Langley Research Center, 

Hampton, Virginia 

NASA Wallops Station, Wallops Island, 
Virginia 

NASA Lewis Research Center, 

Cleveland, Ohio 

NASA HEADQUARTERS, Washing¬ 
ton 25, D. C. 

POSITIONS FILLED IN ACCORDANCE WITH 
AERO-SPACE TECHNOLOGY ANNOUNCE¬ 
MENT 252-B. 

ALL QUALIFIED APPLICANTS WILL RE¬ 
CEIVE CONSIDERATION FOR EMPLOY¬ 
MENT WITHOUT REGARD TO RACE, CREED 
OR COLOR, OR NATIONAL ORIGIN. 


NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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NOW... the industry's finest career opportunities 


in the fields of mathematics and the applied sciences 


For Professionals with B. S., M. S., or 
Ph. D. Degrees; with a leader in the de¬ 
sign, manufacture and marketing of the 
most sophisticated electronic computer 
systems. 


Stimulating Environment: 

■ Southern California, at the foot of Mount 
Wilson ■ Community of renowned universi¬ 
ties from which Burroughs Corporation draws 
its consultants ■ Immediate and ample ac¬ 
cess to a large array of digital computers 

■ Association with experienced senior profes¬ 
sionals ® Modern air-conditioned facilities. 


Challenging Investigations: 

in operations research and statistics, in ap¬ 
plied numerical analysis, in petro-chemical 
kinetics, in ballistic dynamics, 

in civil and electrical engineering applications, 
in nuclear reactor-design calculations, in dif¬ 
fraction computing, in special automatic pro¬ 
gramming. 

If your qualifications include a degree in 
mathematics or the physical sciences—If your 
experience encompasses digital computing 
with stored-program machines — If your in¬ 
terest lies in the future of advanced electronic 
computing: you must want to survey what 
Burroughs Corporation has to offer you — 


Write to: Dr. Edgar L. Eichhorn, Manager, Professional Services Group, 

Burroughs Corporation, 460 Sierra Madre Villa, Pasadena, California. 


Burroughs Corporation 


'NEW DIMENSIONS / in electronics and data processing systems" 
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On Our Cover 


the San Gabriel Valley, with Caltech 
in the foreground, and the San Ga¬ 
briel mountains forming "a beautiful 
but potentially dangerous backdrop. 
The quote is from Henrv Helbners’ 
article in this issue — “The San Ga¬ 
briel Mountains.” 

Dr. f lellmcis. a senior research 
fellow in biology at Caltech, is a 
plant physiologist with the Pacific 
Southwest Forest and Range Experi¬ 
mental Station of the U. S. Forest 
Service. He came to Caltech in 1949 
to work on a cooperative program 
of the Institute and the Forest Serv¬ 
ice to improve the sparse plant cover 
on critical areas in the rugged San 
Gabriel mountains, Dr. Hellmers’ cur¬ 
rent research, on the effect of tem¬ 
perature and light on tree growth, 
is part of a reforestation program. 
His article on page 12 has been 
adapted from a Friday Evening Dem¬ 
onstration Lecture, October 27, 1961. 

President DuBridge 

is the author of “Our Best Freshmen 
Are Getting Better" on page 9, an 
adaptation of a talk given at a con¬ 
ference sponsored by the Joint Com¬ 
mittee of the National Education 
Association and the Magazine Pub¬ 
lishers Association in cooperation 
with the National Association of Sec¬ 
ondary School Principals in New 
York on April 25. 

Picture Credits: 

Cover—Robert C. Brampton 
12 —J. C. Hostetter 

16 —Janies McClanahan 

17 — Henry Hellmers 
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Man and Nature in Conflict 

The higher man builds up on the slopes of 
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Science and the Nation: Policy 
and Politics 

by J. Stefan Dupre and Sanford A. Lakoff 
Prentice-Hall .... $3.95 cloth 

$1.9 5 paper 

Reviewed by tee A. DuBridge, 
f re.tidertt^ ( a/i/uiitta Institute, 
of technology 

Tills interesting and illuminating 
book had its origin, according to its 
preface, in a course introduced in the 
Department of Government at Har¬ 
vard University on the subject of 
‘Science, Technology, and Politics.' 

This subject obviously is a vast one, 
and no finite-sized volume could 
cover all its aspects. This book, how¬ 
ever, does an excellent job in illumin¬ 
ating a number of important topics in 
this field. 

To start with, there is an informa¬ 
tive discussion of the history of sci¬ 
ence in government, tracing the de¬ 
velopments from the early and turbu¬ 


lent days of the Coast and Geodetic 
Survey to the vast government par¬ 
ticipation in science characteristic of 
the 1960 s. There is a similar history 
of the growth of research in industry, 
stressing the relation between indus¬ 
trial research and government financ¬ 
ing, particularly in military' areas. 

The third chapter deals with the 
relation between universities and gov¬ 
ernment with emphasis on the recent 
thorny problems of indirect costs, 
loyalty, « emitrequirements, the fi¬ 
nancing of capital facilities, and the 
question of whether tire government 
has or should have a general policy 
on its role in higher education. 

This is followed by a discussion of 
how science policy is formulated 
within the government, with a history 
of some of the principal science ad¬ 
visory bodies which have performed 
various functions in these postwar- 
years. An account of the difficulties 
and successes of these scientific bodies 
is treated with sympathy and under¬ 
standing in spite of the necessity for 
brevity. 

Part Two of the volume devotes it¬ 
self to the subject of politics, although 
the boundary line between politics 


and policy is clearly difficult to draw 
It is largely concerned with the prob¬ 
lems growing out of the dev elopment 
of the atomic bomb and the struggles 
to develop a military- policy and pro¬ 
gram suitable to the atomic era. 

It is pointed out how scientists 
have advised on policy in these mat¬ 
ters, based upon their technical knowl¬ 
edge, hut the decision-making has al¬ 
ways still been in the hands of re¬ 
sponsible government officials. Sci¬ 
entists, indeed, wire not ib un¬ 
animous in the advice which they 
rendered on policy matters — illustrat¬ 
ing clearly that scientists have polit¬ 
ical leanings too. 

illustrating the problems of loyalty 
and security, there is a lengthy dis¬ 
cussion of the hearings in the case of 
J. R. Oppeoheimer, bringing out 
clearly the fact that the final dispo¬ 
sition of this case really had nothing 
much to do with either loyalty or 
security. 

The book concludes with a plea for 
greater public understanding of the 
relations between government, the 
universities, and the scientific com¬ 
munity. The volume can serve as an 
admirable contribution to this end. 
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ENGINEERS: 


CIVIL...MECHANICAL...ELECTRICAL 


Edison offers you both challenge, and opportunity in the 
all-electric future. 

If you want a career with challenge, we at Edison 
would like to talk to you. 

We’d like to explain our role in the expanding economy 
of Southern California. Today, Edison serves over four 
and one half million people. In ten years it is estimated 
that one half again as many will be served. 

And we’d like to explain how you can fit into this all¬ 
electric future. Unlimited opportunities exist for creative 
engineers as the demands for electricity continue to grow. 
To meet these growing demands new and more efficient 


engineering, construction and operating methods must 
be developed. 

You’ll find opportunity at Edison. Because at Edison, 
you link your future with the all-electric future. 

For full details, write or call: 



Southern California Edison Company 
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THE TANDEM — For precise nuclear structure re- THE LINAC — For high energy electron applications, 
search with positive ions in the binding energy range... photo-nuclear and neutron research . . . 


THE TANDEM VAN ItE GHAAFF& ACCELERATOR THE MICROWAVE LINEAR ELECTRON ACCELERATOR 

makes practical an accuracy and scope never before offers unprecedented electron energy, power and pre¬ 
attained in physics research. The brochure describes cision for research, as well as practical radiation 

the basic Tandem and its performance in laboratories sources for x-ray therapy, radiography and industrial 

today; “second-generation” Tandems whose delivery electron-beam processing. The brochure reviews his- 

and performance are guaranteed; and the development tory of linac development, principles of operation, and 

which is leading to higher energy, current and flexibility present state of the linac art. Includes performance 

from Tandems in the future. Includes complete per- data on 24 ARCO Linacs and extensive applications 

formance ratings, technical data and a bibliography of section. 

Tandem research literature. Copies of either booklet wit! be sent upon your request 



Reliability from experience with more than 300 particle accelerators In the field 


HIGH VOLTAGE ENGINEERING 


BURLINGTON. MASSACHUSETTS. U S A 


APPLIED RADIATION CORPORATION 


HIGH VOLTAGE ENGINEERING ( E U R O PA } N.V. 
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IS 

THERE 

A 


UTC? 


The scene: UTC development center The action: static firing test is monitored 
on closed-circuit TV in Remote Control and Data Acquisition Center. 


Would you enjoy applying your talents to major programs in advanced 
propulsion —large segmented solid propellant rocket engines, hybrid rocket 
engines, and storable high-energy liquid propellant engines? 

Would you find it stimulating to work directly with recognized professional 
leaders at a modern multi-million-dollar complex, where you could avail 
yourself of the very latest techniques, methods, ideas, and equipment? 

Would you appreciate living in the San Francisco Bay area, which features 
"West Coast” living at its finest? Plus the possibility of financial gain if you 
can give evidence of real creativity and initiative? That is what the future 
holds at UTC. If you are interested, we invite you to contact J. W. Waste, 
Dept. 12E, United Technology Corporation, Box 358, Sunnyvale, California. 
UTC is an Equal Opportunity Employer. 
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250,000 rpm/-452° F 


Miniature turboexpander permits major breakthrough 
in cryogenics .. .Temperatures ranging from —200°F to 
—452°F are achieved by converting gases such as helium 
and nitrogen into a liquid state. 

When cryogenic liquids circulate over an object, the 
moving molecules within come virtually to a stop. This 
abnormal condition makes some metals superconductive and 
extraordinarily sensitive to any form of electrical energy. 

Military and commercial applications include increas¬ 
ing the effectiveness of ground and airborne detection, navi¬ 
gation and communication systems, shrinking the size of 
computers and solving specialized space cooling problems. 

I 


A leader in cryogenic cooling and lightweight turbo¬ 
machinery, Garrett-AiResearch is now developing a closed 
cycle cryogenic system to compress and then expand (boil 
off) the low temperature gas into its supercold liquid state. 

The tiny turbines within the system run on air bearings 
and eliminate all rubbing surfaces. Much greater system 
reliability and long life is the result... another major ad¬ 
vance by Garrett in the exciting new science of cryogenics. 

For information about other interesting projects and the 
many career opportunities with The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. 

Garrett is an “equal opportunity” employer. 


THE GARRETT CORPORATION divisions and subsidiaries: AiResearch Manufacturing 
Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering 
Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited 
AiResearch Aviation Service • Garrett International S. A. • Garrett (Japan) Limited 
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Automatic cars with button and lever 
controls may seem far out right now. But 
Ford Motor Company scientists and engi¬ 
neers are busy prying out and buttoning 
down some fantastic computer- 
controlled guidance systems for future 
Ford-built cars. 

Among the controls now under study at 
Ford is a radar system that warns a 
driver when he gets too close to the 
vehicle ahead. Another is a short-range 
radio frequency device that extends the 
limits of drivers' senses by giving advance 
information on road surface and weather 
conditions, evaluating and appraising 
obstacles in the driving path ahead. 
When developed, control systems like 
these will enable drivers to enjoy safer, 
faster driving without fatigue. 

Advanced studies of this nature are but 
a part of a continuous and wide-ranging 
program that has gained Ford its place 
of leadership through scientific research 
and engineering. 



MOTOR COMPANY 

The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM 
■ INDUSTRY ••AND THE AGE OF SPACE 
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OUR BEST FRESHMEN ARE GETTING BETTER 


btj L. A. DuBridge 


There are three questions any college asks about a 
prospective freshman: 

1. How bright is he? 

2. How well prepared is he? 

3. What kind of person is he? 

The first two questions are easier to answer than 
the third. But if we have plenty of bright and well- 
prepared candidates to select from, then we can 
select die ones that appear to be honest, earnest, 
hard-working, imaginative, ambitious, and reasonably 
easy to get along with. 

How do we know how bright a high school senior 
is? We can ask his parents of course, but we haven’t 
found that very helpful. We can ask his teachers — 
and that turns out better. Indeed, if you can talk to 
the teacher face to face, instead of just asking for a 
letter of recommendation, you can often learn a lot 
about a student —even how good a guy he is. (Even 
here, however, one must be careful. You would be 
surprised how many students we have admitted at 
Caltech who were described by their teachers as 
budding young Einsteins — who flunked out in their 
first year.) Then we can look at a student’s grades. 
That helps too —but, as everyone knows, “A” grades 
don’t always mean the same thing at different schools. 

And, finally, we can look at the results of certain 
tests. 

And here I must digress for a moment to talk about 
testing. A report on testing was issued last February 
by a committee representing several large associations 
of school administrators. This report very properly 
brought out certain misuses and abuses of large- 
scale national, state, and local testing enterprises. It 
noted that no test is perfect, that tests can never tell 
the whole story about a student’s qualifications or 
abilities, and that blind reliance on numbers and 
statistics can be misleading—and even tragic to indi¬ 
vidual students. Also, testing requires a certain amount 
of time. 

These things are well known. But to go a step 
further, as the report did, and cast aspersions on all 
testing procedures — including the valuable College 


Entrance Examination Board tests — is to throw a 
frightfully damaging blow at the cause of good edu¬ 
cation. For the College Board tests have, on the whole, 
been an extraordinarily useful and reliable instrument 
for selecting from high schools all over the country 
those students particularly able and particularly well 
prepared to undertake a rigorous college or university 
program. No major college or university seeking ex¬ 
ceptionally talented students could possibly do its 
job so effectively without such nationally administered 
tests. And, if there are incidental problems and abuses, 
these shrink to insignificance alongside their great 
values and proven worth. 

So we use College Board tests to help us find the 
best students in the country to admit to Caltech. And 
so do other leading institutions I have looked at. 
On the basis of these test scores, it is concluded 
that the freshmen these institutions have been ad¬ 
mitting have greatly improved in quality in the past 
five to ten years — and their performance in college 
has improved in direct proportion. 

Let me cite a few Caltech figures to illustrate: 

In 1951 our freshman class turned in scores on the 
verbal aptitude test (which measures ability to use 
and understand the English language) which ranked 
the average freshman at the 75th percentile of all 
those taking the tests in the country. 

In 1961, in these same tests, our average freshman 
was at the 97th percentile. That is, half of our fresh¬ 
men were above 97 percent of all college applicants, 
and half below. 

In the mathematical aptitude test our average fresh¬ 
man in 1951 was at the 89th percentile; in 1961, at the 
99th. In the physics achievement test the average 
rose from the 82nd to the 97th percentile. In the ad¬ 
vanced mathematics achievement test, it went from the 
68th to the 96th. And in English (even though we 
are a school of science and engineering) our average 
freshman was at the 68th percentile in 1951; at the 
89th in 1961. 

There is no way on earth we could have found a 
group of students in the top 1 or 2 or 3 or 4 percent 
of the entire country if we had not had something 
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like the College Board tests to go on. The experience 
at Harvard, Yale, Princeton, MIT, and Stanford is, 
.similar — a rise of from 10 to as much as 40 points on 
the percentile scale for the average freshman in the 
past ten years. Princeton reports that their entire list 
of applicants last year was above the level of those 
actually admitted ten years ago. 

The old-style admissions procedure for some old- 
line universities was to depend on graduates of a 
few fine old-line private schools — ignoring a host 
of graduates of public schools — because there was no 
adequate yardstick for comparison. Today the typical 
university draws students from high schools of all 
types all over the country. Our 182 freshmen last 
year came from 173 high schools, only 25 of which 
were priv ate schools. And nearly half of our freshmen 
came from schools east of the Mississippi River. MIT 
reports that its 900 freshmen came from 615 high 
schools — 87 percent of them public schools. And 87 
percent of their students came from outside of New 
England. And so it goes. Never could we hav e spotted 
these bright students front all over the nation if we 
did not have some nationally administered testing 
procedure. 

College performance 

And have these students performed in college in a 
way to bear out their high test scores? They have in¬ 
deed. We find very close correlation between college 
performance and entrance test scores. And, as the 
freshmen have improved, we have had to advance the 
quality and content of our college courses in order 
to keep up with them. Most of our freshmen of ten 
years ago would have flunked dismally in competition 
with our freshmen of today — except, of course, if 
the freshman of ten years ago could have gone to the 
high school of today, he would have done better also. 

Thus, on the basis of both test scores and college 
performance, we can say that the freshmen at these 
institutions are on the average brighter than they were 
ten years ago. That, of course, is because we can be 
more selectiv e than we used to be. 

But there is an even more important matter — 
namely, the quality of preparation which these stu¬ 
dents have received in high school has been rapidly 
improving too. 

The CEEB advanced mathematics achievement test 
was so adjusted 15 years ago that a “perfect” score 
was 800 — and was attained by very, very few high 
school seniors. Today thousands of them hit the ceil¬ 
ing at 800. Half of all our freshmen got scores above 
762 — which is so close to 800 that it is not worth 
arguing about. The MIT freshmen were right up 
there too. 

But that is only the beginning. The old advanced 
mathematics tests covered only' algebra, trigonometry, 
and geometry. Today thousands of high school seniors 
are taking courses in calculus. And so a whole new' 


test series had to be devised to cover that subject. 

This is one part of another contribution of CEEB. 
Ten y ears ago a group of universities set up a special 
commission to study high school mathematics teach¬ 
ing and concluded that many students could profit 
greatly by taking so-called advanced placement 
courses, so they would be further ahead when they 
reached college. High school and college teachers co¬ 
operated in preparing such courses, and special tests 
were constructed by the CEEB so that colleges could 
give advanced credit to those who passed successfully. 

Advanced placement 

Last year 9 percent of the MIT freshmen entered 
with advanced credit for the fust semester of their 
calculus course, and If percent more got credit for 
the whole year, and several for a full two years — 
as a result of advanced placement courses in calculus 
which they took in high school. Twenty percent of 
the Caltech freshmen were able to skip the first half 
of onr calculus course — and that is a far more ad¬ 
vanced course than it was six years ago. 

The advanced placement program spread to other 
subjects, physics and chemistry particularly', and ad¬ 
vanced English and history are now being developed. 

Ten years ago only a few high schools offered such 
courses. But in 1961 some 13,000 students from 1200 
high schools took advanced placement tests. Many 
more schools are preparing to enter the program. 
Still more have substantially improved their regular 
courses. 

The colleges have, of course, responded to these 
better freshmen. A few years ago we completely re¬ 
vamped our freshman chemistry course at Caltech be¬ 
cause most of our students had covered that material 
in high school, some in advanced placement courses 
but mostly in regular high school courses. We put most 
of the old sophomore course and some junior work 
into the freshman year. And the present freshmen are 
eating it up. 

Our physics course is just now' being thoroughly re¬ 
organized. We begin the course now with the intro¬ 
duction of basic principles and concepts of modem 
physics: atomic theory, conservation of energy, rela¬ 
tivity, and quantum theory. We no longer need to 
review the stuff about pulleys and levers and in¬ 
clined planes. 

This is possible because of the improved physics 
courses in high school, and the improved mathematics 
courses. As I have said, 20 percent of our freshmen 
have had high school calculus. The rest are so well 
prepared in geometry' and trigonometry that we no 
longer spend weeks reviewing those subjects, but 
plunge into calculus the first week of the freshman 
year. So the physics teachers can start using calculus 
immediately, greatly improving the approach to basic 
physical ideas. 

And what about English? We hear that “Johnny 
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can’t read” — and tfiat engineers never could read. 
Well, ours can! 

We used to give remedial reading instruction for 
tlie 20 percent of our freshmen who needed it. There 
are almost no takers today. We abolished our old 
freshman English course a few years ago because all 
of our freshmen proved they could qualify at once 
for the advanced course in literature — one that used 
to be reserved for juniors. We always had a few 
students good enough to qualify for that course on 
entrance;; but in the past five years the percentage 
admitted grew from 10 percent to fOO percent. Wid 
to see and hear those freshmen reading, discussing, 
and writing about the basic ideas to be found in the 
best English literature is an astonishing experience 
indeed. One of our professors gives a course in Shakes¬ 
peare for those who have completed the present 
freshman course. These science and engineering stu¬ 
dents do as well in that course as his senior English 
majors used to do a few years ago in a famous liberal 
arts college where he then taught. 

Our history faculty has abandoned the old intro¬ 
ductory college history texts and in the sophomore 
year now gives a solid introduction to the history 
of ideas as revealed in the best scholarly books on 
the subject. 

This story is repeated in greater or lesser degree 
at Harvard, MIT, Princeton, and Stanford. And more 
casual inquiries at other colleges with high entrance 
standards tell the same story. 

Advanced students 

At Harvard last fall 540 of their 1200 freshmen 
passed 1396 advanced placement tests — nearly three 
each. One hundred thirty-four of these freshmen did 
so well in enough subjects that they were offered 
full sophomore standing. As a matter of fact, Harvard 
now admits freshmen to advanced courses without 
tests, but solely on examination of the record. They 
have, I am told, a new 7 type of advanced student 
called TYWI: “Talk your way in.” 

Harvard, like Caltech, has also dropped its former 
remedial courses in mathematics and English. They 
are no longer needed. At Princeton the situation is 
similar. A majority of their freshmen this year entered 
one or more courses in advance of the normal fresh¬ 
man level. The same is true at Yale, which also reports 
great improvement in the foreign language prepara¬ 
tion of its freshmen. 

At MIT last fall 224 of the 900 freshmen received 
college credit in 504 semester courses — mostly in cal¬ 
culus, in physics, in humanities, and in foreign lan¬ 
guages. Furthermore, many freshmen courses have 
been advanced in level and the old remedial courses 
designed to make up for high school deficiencies are 
no longer needed. 

I think you can see why I say our best freshmen 
are getting better — getting better fast. 


Thousands of our best high schools are now actively 
and effectively seeking out their gifted students, 
counseling them more adequately about preparing for 
college, and providing challenging solid courses for 
them, which makes them far more mature college 
freshmen than w 7 ere their counterparts a dozen years 
ago. 

I have been talking about the best high schools 
and their best students. There are thousands of 
schools which lag far behind. There are many thou¬ 
sands of talented boys and girls who have no chance 
to prepare themselves for first-class colleges. Our 
educational system still has far to go. But those 
who say it is not even on the way are ignoring the 
story I have been telling yon. 

Colleges face another problem; The high schools 
that do not give advanced courses, or even very 
good courses, may still have some very bright stu¬ 
dents. Colleges hate to turn these students down. Yet 
they face a serious problem in offering them special 
“catch-up” work, or letting them face a serious prep¬ 
aration gap compared to their more fortunate col¬ 
leagues. One college officer reports that many bright 
freshmen (just because they were bright) were al¬ 
lowed to take a lighter load of work in their high 
school senior year — substituting credits for partici¬ 
pating in the band, the student council, or the year 
book for solid college preparatory subjects. “This,” he 
says, “constitutes cruel mistreatment of a bright boy 
who will face five substantial courses when he enters 
college.” 

Some college officers inform me they fear that the 
advanced program might be carried too far. The 
prestige value of advanced courses may cause schools 
to outrun their teaching competence, or force im¬ 
possible tasks on unqualified students. Then, too, 
some fear that young students, quite able to grasp 
mathematics, science, and foreign languages, may be 
unable to cope with advanced work in literature, 
history, or philosophy which requires greater maturity 
of mind. The result of this might be the emergence 
of intellectual snobbishness and cynicism. 

Encouraging talented students 

In spite of these fears — and of other fears which 
have not yet materialized — the conclusion is that an 
important but little noticed ground swell is under 
way in hundreds of high schools throughout the coun¬ 
try. These schools are trying to find their most tal¬ 
ented students; they encourage them and offer them 
opportunities for better college preparation. The col¬ 
leges (at least some of them) see these students com¬ 
ing in rapidly increasing numbers; they have wel¬ 
comed them into advanced college courses, and are 
rapidly altering their curricular programs to meet 
this new situation. Clearly we have neglected our tal¬ 
ented high school students too long. But clearly, too, 
we are finding a way out of this intolerable situation. 
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THE SAN GABRIEL MOUNTAINS 
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T HE SAN GABRIEL mountains form a beautiful 
but potentially dangerous backrop for the city of 
Los Angeles and its many suburbs along the foothills. 

As the population increases in the foothill area, 
residences are continually being built farther and 
farther up the slopes and the notches cut to form level 
spots for homes resemble a giant stairway, as man 
attempts to scale and conquer the 5,000-10,000-foot 
peaks. 

The higher man goes in the mountains the more 
problems he faces. Fire, flood, erosion, and earth¬ 
quake are ever-present threats. The way he deals 
with such threats will determine whether man is 
really going to win this conflict with the mountains 
— or whether nature will win out in the end. 

The San Gabriel mountains were formed when they 
were literally squeezed upward due to great lateral 
pressures between the Pacific Basin and the North 
American continent. The mountain range has an 
east-west orientation as compared to the north-south 
axis of most mountains on the continent. The San 
Andreas fault, which extends from the Salton Sea 
into the Pacific Ocean north of San Francisco, forms 
the northern boundary of the range. While this fault 
is tire best known, it is only one of many in the San 
Gabriels; the mountains have been fractured by so 
many earthquakes that all the fault lines have never 
been mapped. The rocks of the entire range are liter¬ 
ally shattered due to earthquake activity. 

Back in the Pleistocene age, some of the pressure on 
the faults was relieved by either the valley dropping 
or the mountains being raised. (Evidence of such an 
event can be seen in the huge debris cone at the 
mouth of the Arroyo Seco which today forms the 
hill behind the Jet Propulsion Laboratory.) This 
action started a new wave of geological erosion which 
is still progressing up the mountains. 

In the San Gabriels even the streams are steep and 
the water is rapidly cutting deeper into the underly¬ 
ing rock. This deepening of the stream beds causes a 
further steepening of the side slopes. Consequently, 
in the Los Angeles River drainage, one of the largest 
in the mountains, over half of the slopes are at the 
angle of repose (which is 70 percent) or even steeper. 


On these steep slopes everything that isn’t mechanic¬ 
ally held in place will fall into the canyon bottom. The 
mountains are extremely sensitive to activities and 
noises around them. One can actually sit quietly and 
hear the mountains falling apart. A bird scratching 
on the face of a slope, or a plane flying by with its 
motors out of synchronization, can start stones rolling 
and debris sliding. The only reason that the exceed¬ 
ingly steep stream banks are standing is that rock out¬ 
crops and vegetation are holding them in place — 
or because they have not had sufficient time to 
erode away. 

The steepness of the slopes and the fractured rock 
in the San Gabriels result in the most dangerous 
mountain-climbing conditions in the country. Prac¬ 
tically every week the newspapers testify to this fact 
by reporting the heroic efforts of the mountain rescue 
teams in retrieving stranded hikers. In fact, the rug¬ 
gedness of the terrain has practically prevented any 
detailed geological study of these mountains. 

A tremendous amount of debris has come out of 
these mountains over the years. Much of the Los An¬ 
geles metropolitan area, including Pasadena, is set 
on a deep layer of this debris. The debris-filled basin 
on which Pasadena stands is rimmed by a mountain 
range, of which only the top can now be seen. It 
extends past the Huntington Hotel, the Huntington 
Library, and through the Arboretum. The low hills 
in tire Arboretum are actually the tops of buried 
mountains. There are more than 20 of these debris- 
filled basins between the San Gabriel mountains 
and the ocean. 

In addition to sharing the cool wet winters and 
the warm dry summers of southern California, the 
San Gabriels have a weather pattern of extremes. The 
average annual rainfall increases with elevation. Pasa¬ 
dena, at the foot of the mountains, has an average 
rainfall of approximately 20 inches, while the top of 
Mt. Wilson — 6 miles away and 4,500 ft. higher —re¬ 
ceives an average of 35 inches of rain. The rain often 
comes in high-intensity storms and two world records 
have been recorded at different points in the range. 
At Opid’s Camp 0.65 inches of rain fell in one minute 

continued on page 16 
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McGraw-Hill Congratu 



Space capsules are fine for housing astronauts — but not for selling books. For 
the past 17 years Caltech’s bookstore has operated valiantly in capsule-like quar¬ 
ters. Despite this handicap Mrs. Esther Green and her staff have managed to serve 
from 400 to 500 people a day. 

Happily, the days of claustrophobia will end on or about June 1, when the new 
bookstore opens in the Winnett Student Center. Here, in approximately 4,000 
square feet of space, students, faculty, alumni, and administrative personnel will 
be afforded all the services of a truly modern bookstore. Not only will textbooks 
and the usual supplies be readily available, but — for the first time on campus — 
there will be a large reference book section devoted to volumes of consequence 
in science, engineering, and the humanities. Also for the first time — a wide vari¬ 
ety of paperbacks will be available. 

McGraw-Hill will be well represented in the new store’s reference section by 
more than 500 outstanding titles, plus forthcoming important books. 

In McGraw-Hill’s somewhat biased view, bookstores and libraries are special 
places in our society. They are even more important in an academic setting, 
where they provide an intellectual focal point within an intellectual commun¬ 
ity. Thus, Caltech’s new bookstore should serve a great institution well, and Mc¬ 
Graw-Hill predicts many pleasant hours of browsing for the Caltech community. 











Caltech on its New Bookstore 

Good books and good publishing need good authors and good advice. Caltech has both in abun¬ 
dance. McGraw-Hill is privileged to have benefited from both, in that so many of its authors and 
advisors listed below are or have been members of this distinguished faculty. 


CALTECH AUTHORS OF McGRAW-HILL BOOKS 


1935 

Pauling & Wilson 

1957 

Lass (JPL) 


Introduction to Quantum Mechanics 


Elements of Pure and Applied Mathematics 

1938 

Sutton 

1957 

Sabersky 


lJ- munstmUon Methods in Physic s 
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Elements of Engineering Thermodynamics 
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1940 

Kalman & Biol 

Mathematical Methods in Engineering 


Ij/uirt w IlaiJliUORU 

Organic Chemistry 

1945 

Bell 

1959 

Leighton 


The Development of Matlmnathe, (2nd ed.) 


Principles of Mod rn Physic., 

1948 

Houston 

1959 

Puckett & Ramo 


Principles of Mathematical Physics 


Guided Missile Engineering 

1949 

Elmore & Sands 

1959 

Roberts 


Electronics: Experimental Techniques 


Nuclear Magnetic Resonance: Applications to Organic 

1949 

MacGinitie & MacGinitie 


Chemistry 


Natural History of Marine Animals 

1960 

Corcoran & Lacey 

1950 

Lass (JPL) 


Introduction to Chemical Engineering Problems 


Vector and Tensor Analysis 

I960 

Meghreblian (JPL) & Holmes 

1951 

Bell 


Reactor Analysis 


Mathematics, Queen and Servant of Science 

1960 

Richardson 

1953 

Erdelyi (editor) with Magnus , Oberhettinger and Tri¬ 


The Fascinating World of Astronomy 

to 

corn! (The Bateman Manuscript Project) 

1961 

Harris & Crede 

1955 

Higher Transcendental Functions (Vol. 1, 2, and 3) 


Shock and Vibration Handbook (3 volumes) 


Tables of Integral Transforms (Vol. 1 and 2) 

1961 

Kirkwood -Oppenheim 

1954 

Daugherty & Ingersoll 


Chemical Thermodynamics 


Fluid Mechanics (5th ed. ) 

1961 

Langmuir 

1954 

Tsien 


Electromagnetic Fields and Waves 


Engineering Cybernetics 

1961 

Ramo 

1955 

Richardson 


Peacetime Uses of Outer Space 


Exploring Mars 

1961 

Savant, Howard, Savant & Solloway (JPL) 

1955 

Richtmyer, Kennard & Lauritsen 


Principles of Inertial Navigation 


Introduction to Modern Physics (5th ed.) 

1962 

Davidson 

1956 

Richardson 


Statistical Mechanics 


Second Satellite 

1962 

Todd 

1956 

Smythe 


Survey of Numerical Analysis 


Static 6- Dynamic Electricity (2nd ed.) 

1962 

Dix & Flynn 

1957 

Cushing & Campbell 


Translation of Cagniard’s Reflections and Refractions 


Principles of Immunology 


of Seismic Waves 

1957 

Ewing, Jardetsky & Press 

1962 

Helfferich 


Elastic Waves in Layered Media 


Ion Exchange 


ADVISORS 



1939 to 1946 Lee A. DuBridge 

1962 

John Richards 


International Series in Physics 


Undergraduate Chemistry 


1957 to 1960 John Roberts 

1962 

Robert Sinsheimer 


Series in Advanced Chemistry 


Series in Modern Experimental Biology 


1958 to date Simon Ramo 

1962 

Jesse Greenstein 


Electronic Sciences Series 


Physics Monograph Series 


FUTURE AUTHORS 

James Bonner — Charles Brokaw — Margaret and Geoffrey Burbidge — William Corcoran — Richard Feynman — Clarence 
Gates (JPL) — Albert Hibbs (JPL)—Paul Longvvell — Paul Manning — Harden McConnell — David Middlebrook — Charles 
Papas —Albert Tyler —Jerome Vinograd — Theodore Von Karman — Dean Wooldridge — Edward Zukoski. 

Also of great importance are the numerous contributions by Caltech’s faculty to McGraiv-Hills En¬ 
cyclopedia of Science and Technology; to more than 60 authoritative handbooks; and to a great num¬ 
ber of published symposia and contributed volumes. In the aggregate, these contributions ivould 
easily approximate a dozen or more individual books in themselves. 


McGRAW-HILL BOOK COMPANY, INC., 330 West 42nd Street, N.Y. 36, N.Y. 



In the San Gabriels 
even the streams are 
steep and the water is 
rapidly cutting deeper 
into the underlying 
rock, making the side 
slopes steeper. 


The San Gabriel Mountains . . . continued 

in April 1926, and in January 1943 a rainfall of over 
26 inches in a period of 24 hours was recorded at 
Hoegee’s Camp. 

Dry thunderstorms develop in the summer in con¬ 
trast to the wet cloudbursts that can occur in winter. 

As their name implies, there is no rain in these dry 
storms. This is because the precipitation evaporates 
before it reaches the ground. Unfortunately, the 
lightning is not dissipated and many forest fires re¬ 
sult from lightning strikes during the dry season. 

Other unique meteorological phenomena of the 
mountains include high velocity Santa Ana winds that 
frequently sweep over the peaks and down the can¬ 
yons from the desert. These warm dry air masses 
greatly increase the fire danger in the area. 

The canyon winds on occasion are affected by a 
phenomenon known as the Catalina eddy. The pres- 
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ence of such offshore islands as Catalina at times 
affects the winds that occur in the San Gabriel moun¬ 
tains. The air mass moving down the coast sweeps 
around the island, forming an eddy that brings ocean 
air into the mountain canyons, such as the Arroyo 
Seco. 

The vegetation attests to the prehistoric role of fire 
in the San Gabriels. The slopes are clothed in a vege¬ 
tation that is defined as a “fire type”— a type that de¬ 
velops from or follows fire. The brush cover, or 
chaparral, is composed of species that readily sprout 
after fire or have seed that require a heat treatment 
before they will germinate. Many brush species which 
cause the fires to bum rapidly and with high intensity 
contain volatile oils. 

The trees that occur on the tops and north-facing 
slopes have characteristics that protect them from 
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destruction by fire. The pines, with then thick bark, 
occur in open park-like areas such as Messenger and 
Browns Flats and the heat from the low vegetation, 
usually grasses, can do little damage. Oaks and even 
big-cone Douglas fir liave the ability to sprout along 
the main stem and branches after all the foliage has 
been completely burned. 

In the recent past most of the slopes have been 
swept by fire on the average of every 30 to 50 years. 
There are some areas that haven’t been burned that 
frequently but such areas are small. For instance, the 
1960 fire that burned in the Arroyo Seco consumed 
the brush in at least one canyon that had not been 
burned in over 80 years. The fire history of the local 
mountains is closely correlated with the weather. The 
recent dry years have left their mark in the form ol 
extensive fire scars, which serve as reminders of the 
magnitude of the problem if man is to change the 
fire pattern. 

Some new and very powerful means, not yet dis¬ 
covered or invented, are needed to completely control 
fire in the San Gabriel mountains. The brush, with its 
volatile oils and thicket-type growth, produces fires 
of high intensity and with rapid burning rates. 

Energy released by the Monrovia Peak fire in 
1953 that burned 14,135 acres in 6 days was equival¬ 
ent to about five of the atomic bombs that were 
dropped on Hiroshima. One fire, fanned by a Santa 
Ana wind, burned approximately 10,000 acres in the 
west fork of the San Gabriel drainage in 1957 in a 
couple of hours. A section of the canyon literally 
exploded. The intense heat on one side of the valley 
distilled the volatile oils from the brush on the facing 
slope and when the gas-filled air reached the igni¬ 
tion point the fire leaped across the valley with a 
roar. Lightning started the fire that destroyed the 
entire San Dimas Experimental Forest in 1960. Be¬ 
fore anyone could do much about it, except get out 
of the way, the fire had wiped out the 17,000 acres 


Canyon homes are frequently inundated by mud roll¬ 
ing down from the saturated upper slopes. 




Alter the ground is saturated . even a little rainfall 
brings a torrent of muddy water and debris out of 
the mountain canyons. 


of experimental forest, and had burned over the 
ridge into the San Gabriel River canyon. 

Fire and the steep terrain are potential dangers to 
the relatively few people who live or hike in the 

mountains, while floods are a threat to a much larger 
portion of the population. The flood of 1862 washed 
out the mining town of EJdoradoville in the east fork 
of San Gabriel Canyon; the 1934 New' Year s Day 
flood killed 30 people and destroyed 483 homes in 
La Crescenta and Montrose. This flood was the 
result of the combination of fire followed by heavy 
rains. The brush on the slopes of Mt. Lukens had 
been burned in November and a month later nearly 
600,000 cubic yards of debris rode out to the valley 
in the w'ater from a 12-inch rainfall. 

Erosion on the steep slopes of the mountains is a 
year-long process and does not require rainfall. The 
summer erosion or “dry creep” builds debris cones 
in the canyon bottoms as does erosion caused by 
small storms. Only infrequent and large storms pro¬ 
duce sufficient water to flush out the channel bot¬ 
toms, resulting in major catastrophes such as the 
flood of 1938 that did extensive damage and cut all 
lines of transportation out of the Los Angeles area. 

Vegetation on the slopes tends to slow' the rate 
of water movement out of the mountains and to re¬ 
duce the rate of erosion. Storm flow from a completely 
burned area may be as large as 50 to 200 times that 
which would be expected had the vegetation not been 
burned. The great variation is due to the storm char¬ 
acteristics and the soil condition. Vegetation protects 
the soil from erosion by several processes. First, the 
vegetation absorbs the force of the falling raindrops, 
a force of approximately 100 horsepower per inch of 
rain per acre. On bare soil this energy is expended 
in splash erosion which destroys the porosity of the 
soil, Second, an average of ten percent of the annual 
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Deep and extensive root systems fail to hold the slope 
in place when the soil is washed away by an uruler- 
cutting stream. 


rain is used to wet the vegetation. This water returns 
to the air without ever touching the ground. Third, 
another ten percent of the rainwater flows down the 
stems of the plants into what is normally a very 
porous soil area. Fourth, the standing stems and the 
fallen litter form countless obstructions in the path 
of the small trickles of water flowing over the land 
surface, reducing their velocity and thus reducing the 
sediment-carrying capacity. These small dams are also 
a factor in helping to divert the water below the 
ground surface. 

Fifth, the deep and extensive root systems tend 
to bind the soil mass together. Sixth, between storms 
the plants transpire, thus removing water from the 
soil mass and creating a reservoir to be filled by 
the following storms. It has been estimated that to 
saturate the soil mantle of the San Gabriel moun¬ 
tains after the dry summer requires nine inches of 
rairi. The soils only become saturated during very 
large storms because much of the rain from small 
storms is removed by evaporation and transpiration 
between storms. 

As the population increases and moves farther up 


the brush-covered mountains the need for protection 
increases. Fire prevention programs have greatly re¬ 
duced the number of man-caused fires in relation to 
the number of people that are in the area. Efficient 
fire fighting organizations have controlled most of 
the fires early. Additional protection from fire and 
flood is continually being developed. However, in 
spite of active fire prevention campaigns and effi¬ 
cient fire suppression organizations, forest fire re¬ 
mains one of the very real potential dangers. The 
occurrence of exceptionally dry years and dry light¬ 
ning storms are hazards yet to be conquered. 

Once a mountain slope is swept by fire it is seeded 
with rapidly growing annual plants to obtain a pro¬ 
tective vegetation cover for the soil as soon as pos¬ 
sible. A mixture of black mustard and rye grass that 
was developed in the Earhart Laboratory here at 
Caltech is used almost exclusively. Plants of this 
combination of species were found to germinate and 
grow rapidly under the cool winter conditions. If 
weather conditions follow the average pattern, the 
gentle early season storms will furnish sufficient water 
and the foliage will then protect the soil surface from 
the larger storms that come in midwinter. Unfortun¬ 
ately, nature doesn’t follow the average every year. 

Flood prevention work that started with fire con¬ 
trol efforts in the mountains at the turn of the cen¬ 
tury, followed by flood control dams on the main 
streams, has continued to expand. Straightened and 
concrete-lined channels to facilitate the moving of 
the flood waters from the mountains to the ocean 
have been built. Small channel barriers to maintain 
the level of the channel bottoms, and thus stablize 
the slopes, are being built in many of the mountain 
drainages. 

How well man succeeds in conquering and control¬ 
ling the mountains and their danger potential is de¬ 
pendent upon the sequence of natural events, many of 
which man has not yet learned to control. 

The timing and violence of the next earthquake 
cannot be predicted. Whether it raises the mountains, 
thus making the slopes steeper, or just shakes the 
peaks down a little, the erosion potential will be in¬ 
creased. 

Storm predictions are increasing in accuracy but 
little has been accomplished in altering the duration 
or intensity of a storm. Like the earthquake, the 
date of the so-called ‘hundred-year storm” —the big, 
big one that has a “once-in-a-hundred-years” frequen¬ 
cy — is unknown. Maybe the storm of ’38 was it and 
maybe it wasn’t. 

While the problems involving the San Gabriel 
mountains are unique to some extent, the Los Angeles 
area is not unique in having problems. All areas are 
exposed to the forces of nature, he it earthquake, tor¬ 
nado or whatever. Judging from the influx of popula¬ 
tion into the Los Angeles area and the ascent of the 
population area up the mountains, a lot of people 
agree that the benefits outweigh the potential dangers. 
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THE BELL TELEPHONE COMPANIES 
SALUTE: STEVE BANKS 


Because of Steve Banks, who just two years ago was an 
undergraduate engineering student, the, Bell Telephone 
System is closer to wiping out the noise (or “static”) that 
sometimes interferes with telephone conversations. 

On one of his first assignments, Steve examined the 
noise levels that had “leaked” into telephone circuits in 


Colorado. His findings shed new light on the source of 
noise, and on the important methods of measuring it. 

Steve Banks of Mountain States Telephone & Telegraph 
Company, and the other young engineers like him in Bell 
Telephone Companies throughout the country, help make 
your communications service the finest in the world. 


TELEPHONE MAN-OF-THE MONTH 
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The Month at Caltech 


African Project 

Caltech launches its first research project in the 
field of the social sciences next month when six Cal¬ 
tech professors leave for southern Africa for a three- 
month study of the area lying south of the Congo and 
Tanganyika. Tin's is the first step in a three-year 
research project on the process of economic develop¬ 
ment in southern Africa. 

Edwin S. Monger, professor of geography who has 
spent most of the past 16 years in Africa, and Robert 
W. Oliver, associate professor of economics, are co- 
chairmen of the project. Accompanying them to Africa 
this summer are Frederick C. Lindvall, chairman of 
flie division of engineering; Horace N. Gilbert, pro¬ 
fessor of business economics; Robert Sigafoos, senior 
research fellow in economics; and Robert Huttenback, 
assistant professor of history. 

Southern Africa was chosen for this project because 
it represents an excellent laboratory for a broad look 
at varied economic problems. The nations in this 
area range in educational development from Mozam¬ 
bique, without a single university and no real indus¬ 
try, to the Republic of South Africa, with several 
excellent universities and an advanced industrial tech¬ 
nology. 

Southern Africa covers an area nearly equal to 
that of the United States, and has a population of 
35,000,000. It is probably the richest part of the world 
in minerals and has a tremendous range of cultures 
from traditional tribal barter economies to highly 
complex societies. 

Even though the area’s steel mills sell to Texas, 
and its power, agricultural exports and entrepre¬ 
neurial skills overshadow the rest of Africa, there has 
been little study on southern Africa as a unit. 

Once the groundwork has been done on this study 
by the six-man research team this summer, it is 
highly possible that Caltech scientists and engineers 
also will find it possible to contribute to the research 
effort in such areas as the nutrition problems of 
people living in the more undeveloped areas, in water 
resources, and in building construction. 

Lawrence Award 

Richard P. Feynman, Richard Chace Tolman Pro¬ 
fessor of Theoretical Physics, has been awarded the 
Ernest Orlando Lawrence Memorial Award by the 
Atomic Energy Commission for significant contribu- 
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tions to nuclear science. He is best known for his 
work on quantum electrodynamics and his currently 
developing quantum theory of gravitation. The award, 
consisting of a medal and a grant of $5 000, was 
specifically given to Dr. Feynman for his contribution 
toward the understanding of the behavior of sub- 
nuclear particles. 

ACS Awards 

Laszlo Zechmeister, professor of organic chemistry, 
emeritus, and Harden McConnell, professor of chem¬ 
istry, received high awards from the American Chem¬ 
ical Society at its 141st national meeting in Wash¬ 
ington, D.C., this spring. 

Dr. Zechmeister received the ACS Award in Chro¬ 
matography and Electrophoresis. Dr. Zechmeister was 
one of the early developers of these separation tech¬ 
niques which are used to purify complicated materials 
of natural origin. 

Dr. McConnell received the ACS Award in Pure 
Chemistry which is given annually “to recognize and 
encourage fundamental research in pure chemistry 
carried out by young men and women.” The recipient 
must not have passed his 36th birthday. Dr. McCon¬ 
nell specializes in the electronic structure of mole¬ 
cules and solids. 

National Academy 

William H. Pickering, director of Caltech’s Jet 
Propulsion Laboratory, was elected a member of the 
National Academy of Sciences this month. Election 
to the Academy, one of the highest scientific honors 
in the nation, is in recognition of outstanding achieve¬ 
ment in scientific research, and membership is lim¬ 
ited to 500 American citizens and 50 foreign asso¬ 
ciates. There are now 37 Caltech staff members in 
the Academy. 

Dr. Pickering, a native of New Zealand, received 
his BS from Caltech in 1932, his MS in 1933, and his 
PhD in 1936. He has been a member of the teaching 
staff at Caltech since that time, and is currently pro¬ 
fessor of electrical engineering on leave of absence. 

From 1935 to 1942 Dr. Pickering conducted re¬ 
search work in cosmic ray physics and instrumenta¬ 
tion with the late Robert Millikan and H. V. Neher, 
professor of physics. During.World War II he served 
on the Scientific Advisory Board of the U.S. Air Force. 
He joined the Jet Propulsion Laboratory staff in 
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1944 as a section chief, apd ip 1951 was appointed 
chief of the guided missile electronics division. He 
was directly responsible for the development of the 
Corporal, the first U.S. operational guided missile, 
and for the FM-FM telemetry system now used on 
all military rockets and space vehicles, He also de¬ 
veloped the first radio command guidance system 
for ballistic missiles. 

Dr. Pickering became director of JPL in 1954. 
Under his leadership the Laboratory produced the 
Corporal; its second-generation successor, the Ser¬ 
geant; the first successful U.S. earth satellite. Ex¬ 
plorer I, and others in the Explorer series; Pioneer IV, 
the first successful U.S. space probe; and the Micro¬ 
lock communications system. 

Mathematics Honors 

A Caltech undergraduate team won third place in 
the 22nd annual William Power Putnam Mathematical 
Competition last month, and three Caltech under¬ 
graduates took three of the top 10 individual honors 
in the competition. Richard Emerson, a senior, and 
two juniors, John H. Lindsey and Roger C. Hill, 
made up the Caltech team. Emerson, Lindsey, and 
Edward Bender, a junior, ranked in the top ten in¬ 
dividually. Over a thousand contestants from colleges 
and universities in the U.S. and Canada attended the 
competition which is sponsored by the Mathematical 
Association of America. 

Sorensen Switch 

An electric switch invented 39 years ago at Cal¬ 
tech by Royal Sorensen, emeritus professor of elec¬ 
trical engineering, and the late Robert A. Millikan, 
has just received two major honors. The device, 
modified and improved, has finally been put into test 
operation by electrical utility companies, and the 
original model has been accepted for permanent 
display at the Smithsonian Institution in Washing¬ 
ton, D.C. The switch in its modern version represents 
a breakthrough in electrical engineering that is ex¬ 
pected to provide a much simpler, smaller, and more 
effective circuit breaker for electrical distribution 
systems. 

White House Dinner 

Three Caltech Nobel laureates and President L. A. 
DuBridge were guests at the White House on April 
29 at a dinner honoring the 61 living Nobel prize¬ 
winners of the Western Hemisphere. The Caltech 
men among the 173 guests who attended the function 
were Carl Anderson, who won his prize in 1936 for 
the discovery of the positron; Linus Pauling, who re¬ 
ceived the prize in 1954 for bis research into the 
nature of the chemical bond and its application to the 
elucidation of the structure of complex substances; 
and Rudolph L. Mossbauer, honored last fall for his 



discovery of the radiation effect that bears his name. 

The event was the first of its kind to ever be held 
at the White House, and is part of the President’s 
program of encouraging achievement in cultural and 
scientific fields by recognizing those who have made 
important contributions. 

Honors and Awards 

Harrison Brown, professor of geochemistry, and 
Frederick C. Lindvall, chairman of the division of 
engineering, have been named by the White House 
to a 12-man committee to select recipients of the new 
National Medal of Science. A.s many as four medals 
may be awarded in any one year for outstanding 
contributions in the physical, biological, mathematical, 
and engineering sciences. 

Ivan F. Betts, contract administrator at the Institute, 
has been appointed assistant to the vice president for 
business affairs. In his new position he will handle 
special assignments, including the study of Caltech’s 
business organization and procedures. Frederick W. 
Hess, contract administrator at JPL, has been trans¬ 
ferred to the campus to take Mr. Betts’ place as 
contract administrator. 

Herbert A. Gibson, Caltech wage and salary super¬ 
visor for the past 6y 2 years, has been appointed as¬ 
sistant personnel director of the Institute. He is a 
graduate of Fairmont State College in West Virginia, 
and took graduate work in industrial management 
at USC. 
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* Flash-induced chemical catalysis 

m High-speed photography of chemical 
and process reaction 

• Motion studies, shock-wave photos 

# Cloud chamber physics 

• Deep-sea photography 

® U.V. printing and time-marking 
9 Satellite beacon systems 

EG&G's leadership in flash technology is 
solidly based on original contributions to 
the state of the art which have produced 
more than 40 patents for tubes, circuits and 
strobe systems. 

, v _ OPTICAL MASER 
(LASER) 
LIGHT PUMPS 

400 ws. system 
jff- $1190 

1280 ws. system 

531 532 $3345 

Model 531 Output:400 ws.(1050 mfd at 900 v.) 
Input: 115 v. 60 cycle a.c. Price $795. Model 

532 Flash Head with 2 Model 100 tubes: 
$395. System will drive ruby rods with 400 ws. 
threshold. System price: $1190. 

Model 522Two unit 1280 ws. system provides 
up to 4 kv. into 80 mfd. or 160 mfd. Triggered 
externally orfrom front panel. Drives Model 
511, 512, 513 Flash Heads with 4 to 10 Model 
100 tubes. Accommodates crystals 2" long 
up to Vi" dia. Input: 110 v. or 220 v. 60 cycle 
ac. Price $3345 (complete system with 4 
tubes). 

Note: Power supplies, capacitor banks, 
flash heads, pulse transformers are all 
available as separate items. 

XENON FLASH TUBES 


FX-l (above) 400 ws. FX-38 200 ws. 

• # g = g 

FX-42 (above) 3" arc, 600 ws. 
FX-45 6" arc, 2000 ws. 

frt5] I 


FX-31 (above) 5 ws. flat-topped for optimum 
optical characteristics. 

Further information on request on above 
products and on Hydrogen Thyratrons and 
Diodes, Triggered Spark Gaps, Transform¬ 
ers, Oceanographic Instruments, Radia¬ 
tion Detection Devices, other Flash Tubes, 
Flash Machines, Stroboscopes, etc. 



Edgerton, 
Germeshausen | 
& Grier, Inc. 


180 BROOKLINE AVENUE, BOSTON 15, MASS. 


Microflash Flash Duration: 0.5 micro¬ 
second. Peak Light: 50 x 10 6 beam 
candle power. Energy Input: 8 ws (.05 
mfd at 18 kv). Recycle Time: 5 seconds. 
Time Delay; Adjustable from 3 to 1000 
microseconds. Price: $975.00. Point 
Light Source Attachment: $35.00. 

MARK Vi 
SeNSITOMETeR 
Compact, easy to 
use, laboratory de¬ 
vice. Will accommo¬ 
date glass plates, 16 mm. or 35 mm. 
films. Exposure Times: 1/100, 1/1000, 
1/10,000 second. Built-in voltage regu¬ 
lator. Color correction filters unneces¬ 
sary. Price $600.00. Mark VII Sensitom- 
eter, which has the additional ranges 
of 1/100,000 and 1/1,000,000, is 
available at $1200.00. 


High-Speed 

STROBOSCOPE Still 

Light source spe- ~ = 

dally developed for 
use with high-speed i c m 

cameras for studies «• 

of fast-moving ob- MUtzmm 

jects such as shock 4 

waves and projec- 
tiles. Flashing Rate: 

Up to 6000 flashes per second. Flash 
Duration: As low as 1.2 microsecond. 
Triggering: From camera, oscillator or 
contactor. Price: $3500.00. 


• » s 


MODEL 515 


Microscope Flash Illuminator Mod¬ 
el 516 lamp and 515 power supply 
provides high intensity flashes (150 
microseconds at 100 ws) for extreme 
close-up photography of delicate sub¬ 
jects without heat damage . . . e.g. 
human eye, insects, botanical speci¬ 
mens, etc. Model 517, separate lamp 
assembly permits close-ups of under¬ 
water subjects in fish tanks, etc. Com¬ 
plete system, consisting of models 
515, 516 and 517 - $579.00. 

Double Flash for silhouette photog¬ 
raphy . . . flashes at accurately timed 
intervals from 5 to 100 microseconds. 
Flash duration )4 microsecond. Price: 
$ 2000.00 

Multiple Microflash for superimposi¬ 
tion of up to 20 photographs on single 
negative at up to 100 kc. rate. Price: 
Basic unit: $2800.00. Discharge units: 
$525.00 ea. 


^«l , TEL. COPLEY 7-9700 

CABLE: EGGINC, BOSTON ;TWX: BS 1099 

Edgerton, Germeshausen & Grier 

180 BROOKLINE AVE., BOSTON 15, MASS. 


EG&G's milli-mike instruments were 
the first and are, by a substantial 
margin, the most advanced in the 
field of submillimicrosecond record¬ 
ing and measurement. 


P9fik MODEL 707 

|jn OSCILLOSCOPE 

DC to 2000 Me bandwidth ... 
0.2 millimicrosecond rise 
—-mr-IT -i time . . single transient and 
lFl£***{ repetitive signal capability 
. j ... sensibility: 55 mv/trace 
* - j width. Small spot size, maxi- 

. mum resolution. Six cali- 

brated sweep speeds: 5, 30, 
100, 300, 1000 and 3000 milli¬ 
microseconds/cm. Easy to operate invalu¬ 
able for measurement of diode recovery 
time, ultra-high-frequency phenomena and 
in many other applications. 


MODEL 751 
PULSE GENERATOR 

All solid-state, transistor¬ 
ized, high-speed pulse gen¬ 
erator produces positive 
pulses of fast rise time (less 
than 1 millimicrosecond). 
Repetition rate: 10 cycles to 
100 kc. Output pulse width: 
2 to 100 millimicroseconds. 
Pulse amplitude: 20 v. into 
50 ohms approx. Operable 
in any position. Price: $285. 


/■I 34 MODEL 850 

CAMERA SYSTEM 

' Optimized, fully integrated 

system for photographic recording of the 
fastest transients at 1:1 magnification. 


<®> 


DIODE RECOVERY 
CABLE SYSTEM 


Model 760, a complete sys¬ 
tem for accurate observation and measure¬ 
ment of diode recovery time in the milli¬ 
microsecond region. Controls and meter on 
front panel of sturdy metal case. 


\a|in PULSE INVERTERS 

Model TR-6 — coaxial-ferrite 
balun with excellent frequency response for 
converting 50 ohm single-ended to push-pull 
100 ohm signals. Model 819 (for use with 
EG&G Model 751 Pulse Generator) to provide 
negative pulse output. 


19 n radiation 

VS I IV MEASUREMENTS 

Complete systems using 
EG&G detectors and Model 707 Scope... 
available for measurement of high-fre¬ 
quency pulsed radiation. 




TRANSFORMERS, 
POWER SUPPLIES 


EG&G is outstandingly well 
staffed and equipped to design and produce 
custom-built transformers, chokes, mag¬ 
netic amplifiers, DC to DC converters, pulse 
transformers and power supplies for military 
or commercial use . .. and trigger trans¬ 
formers for all types of flash tubes. 

Full technical information on all products 
available on request. 


Edgerton. 
Germeshausen 
& Grier, Inc. 


180 BROOKLINE AVENUE, BOSTON 15, MASS. 
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Ph.B.’ s in the following fields are invited to send us resumes: 


Gas Dynamics 

Chemistry 

Physics 

Structural Mechanics 
Medical Sciences 


Bridging the area between basic research and product production 

DYNAMIC SCIENCE CORPORATION 

1445 Huntington Drive. South Pasadena. California, telephone; Murray 2-35H1 


Attention: Dr. John B. Opfell 



Letters 

Pasadena, California 

Editor : 

On the inside cover of the April 
issue you have a US Steel advertise¬ 
ment on the Seattle Space Needle. 

The exciting thing about this pro¬ 
ject which would make the advertise¬ 
ment more valuable to US Steel and 
of greater interest to your readers is 
that the consulting engineer on the 
job was none other than Caltech’s 
own John K. Minasian '38, MS '44. 

Richard C. Gkhke 47 

Honolulu, Hawaii 

Editor : 

“The Gold War” by R. L. Minck- 
ler in the March issue of Engineering 
and Science is just what we need 
around here to counteract some of 
the defeatist literature and ideas that 
get into the heads of the East-West 
students at the University of Hawaii. 
If you have a few extra copies of 
this issue we would like to plant 
them among the students. 

Carl W. Cablmark, MS ’41 


Dabney House, Caltech 

Editor: 

After reading "The Cold War,” I 
feel certain clarifications should be 
made concerning the following para¬ 
graphs which compare Russian and 
United States economic growth: 

. . 1 think it is reasonable to expect 
that our economy can grow at a 4 
percent annual rate. On our 1962 
base of $560 billion, that is an in¬ 
crease for the first year of $22.4 bil¬ 
lion. The present seven-year-plan of 
the Russians calls for a 7 percent in¬ 
crease in national income. That, on 
their present base of $210 billion, 
is an increase for the first year of 
$14.7 billion. If we increase our pro¬ 
duction $22,4 billion in one year and 
the Russians increase their production 
only $14.7 billion in one year, how 
are they ever going to catch up with 
us, even if our rate of growth is 4 
percent and theirs is 7 percent? It is 
a fact that, on a per capita basis, the 
Russian economy would have to grow r 
at a rate of three times ours for 20 
years to catch up with us.” 

If the Russians were able to main¬ 
tain their 7 percent growth rate and 
we out 4 percent rate, by a property 
of compound interest their CNF 


(gross national product or national 
income) would eventually become 
larger than ours, irrespective of how 
large ours was to begin with. The 
mechanism is as follows: In the first 
year of growth the Russians have 
added to their GNP seven percent of 
their CNR, yielding a new GNP. In 
the following year seven percent of 
this new GNP is added to this new 
GNP to give the GNP at the end of 
the second year. If A 0 is the starting 
value of the US GNP, R„ die starting 
value of the USSR GNP. A„ the value 
of the US GNP at the end of tire nth 
year of growth, R n the value of the 
USSR GNP at the end of the nth year 
of grow th, r the rate of growth of the 
Russian GNP, a the rate of growth 
of the US GNP, and n the number of 
years of growth, we may generalize 
and write the following formulas: 

Rj - R y ( 1 t .07); R 2 = R, (1-E07) 
= Rod+ .07) 2 etc. 

In general: 


R n — R 0 (l+r) n & A n = A 0 (l+a) n 

where r and a must be constant for 
these formulas to be accurate. Using 
A 0 = $560 billion, R„ = $210 billion 
r = 7% (.07) and a = 4% (.04), 
let us compute some GNPs for dif¬ 
ferent n (years). 


A 0 —$560 billions R,r= $210 billions 


Aj— 582.4 
A 10 =: 829.00 
A 20 = 1230.00 
A, 6 —2210.00 


R 1= 224.7 
R 10 —414.00 
R 20 =811.00 
R 36 =2250.00 


As can be seen from the chart, die 
Russians would pass us in the 34di 
year if the growth rates were as stated 
above for these years. The important 
question is, can the Russians maintain 
a higher growth rate than ours? 

Mr. Minckler states that the USSR 
would have to grow at a rate of three 
times ours for 20 years to catch up. 
Using our formulas above, we can see 
that he means drree times some speci¬ 
fic percent, for the statement is am¬ 
biguous otherwise. Fur instance, a 
ratio of rates does not uniquely deter¬ 
mine n since one obtains one equa¬ 
tion in two unknowns! (He may have 
meant the Russian rate of 7% to be 
three times ours, for 2 1/3% & 7% 
y ield 20 years above.) 

Life again turns out to be not so 


simple when comparisons of the rela¬ 
tive economic position of two coun¬ 
tries are attempted. Difficulty is en¬ 
countered when a common base for 
comparison is sought (dollars, rubles, 
etc ). This is the same difficulty en¬ 
countered when comparisons o v e r 
time are attempted (1937 prices, 
1944 prices, etc.). The problem is 
clearly compounded when two coun¬ 
tries are compared over time. The 
problem is simply that, in general, 
each different base yields a different 
answer. (This is called the index num¬ 
ber problem.) 

Keeping in mind the effects of 
compound interest and the indexing 
problem, we may still conclude that 
the Russians have a rugged task to 
catch up to us, 

John Golden ’62 


A reply from R. L. Minckler: 

“Mr. Golden’s arithmetic is correct, 
but his interpretation of what I meant 
to say is not. The same point he 
makes was picked up by a reader of 
the Pasadena Star-News , in which my 
article was reprinted, so the safe con¬ 
clusion can be made that my language 
was sloppy. 

“What I meant to say was that, so 
long as our absolute growth in GNP 
in any one year is greater than that 
of the Russians, they will never catch 
up to us, regardless of what the rates 
of growth are. I thought 1 had made 
it quite clear at several points in the 
article that I put little faith in ‘rates 
of growth’ as being indicative of fu¬ 
ture prospects. I referred to them as 
a phony numbers game.’ I mentioned 
the 11.2% increase in Russian auto¬ 
mobile production from 1959 to 1960, 
but then gave the very small actual 
number of automobiles involved. 

“In this matter of comparative eco¬ 
nomic growth of Russia and the 
United States, a major study has just 
been published by the National Bu¬ 
reau of Economic Research (The 
Growth of Industrial Production in 
the Soviet Union: Princeton Univers¬ 
ity Press). This book by G. Warren 
Nutter, University of Virginia eco¬ 
nomist, deals with industrial output, 
not gross national product, and comes 
to the same conclusion I did, that the 
continued on page 26 
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DEEP STRENGTH 


r - 

PUPa . 


P ^MB F §§| If you liked it enough to stay. But studies show 

1 ; ;'^8ttngb- Wv k.„.s,Ak us that the average engineer or scientist switches 

kP*s§)|_ ww* jobs four times in his career. This usually means four 

k IPO moving vans, four houses, four new st hools, four 

I B&tetogjB -j|, f | times your subscriptions get lost and tour new 

WmmmliW sets of friends to break in. O At jet Propulsion 

fc- f _■ fipBBj Laboratory', chances are you’ll keep your friends 

JE and subscriptions intact. jPL,you know, is oper- 

ated by Cal Tech for the National Aeronautics 
^B^ BBBBBI^^ and Space Administration. It's kind of a super 
fljk iMi graduate school where a lot of talented people are 

designing the instrument-packed spacecraft that will explore our 
^"*"**1 Moon and the planets. O It’s fascinating work. With boundaries as 
BBF BBB wide as space itself. And for many of the people that work , 

i pA ■. , ; here now, it was their first job. And their last. O If 

, you’re interested in basic and applied research, send a 

^ resume with full qualifications and experience to JPL. 

Pasadena, Calif. O "An equal opportunity employer,” 

* £? m : m JET PROPULSION LABORATORY (flft 

—gfc r** £ 4800 OAK GROVE DRIVE. PASADENA, CALIFORNIA Mir 

r W flf Operated by California Institute of Technology for the National Aeronautics & Space Administration 

_ ^ CIVIL ENGINEERS: 

''^r Prepare for your future in highway 

[/ YXfJk* engineering-get the facts about new 

DEEP-STRENGTH (Asphalt-Base) pavement 

AJmm With t0c,a v’ s “giant step forward" in pavement engineering— 

DEEP-STRENGTH (Asphalt-Base) pavement—there is need for 
WW jjfBlBEr engineers with a solid background in the fundamentals of 

j Asphalt technology and pavement construction. 

Because new DEEP-STRENGTH Asphalt-base 
fjji construction provides the most durable, most 

economical pavement modern engineering science 
gjSJ©’*? has developed, Interstate and primary superlugh- 
j| {■ ways in all parts of the country are being built with 

advanced design DEEP-STRENGTH Asphalt pavement. 

Tjf Already, more than 90% of America’s paved roads and 
streets are surfaced with Asphalt. And Asphalt pavements 
have successfully kept America's wheels rolling since 1876. 

Vour contribution—and reward—in our nation’s vast road¬ 
building program can depend on your knowledge of modern 
Asphalt technology. So, prepare for your future now. Write for 
your free "Student Kit” about Asphalt technology. 
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Involvement: LIFE 



PRESERVATION... 


Since time began, man's concern has been preservation — in peace, 
in war, in the exploration of new horizons. With each breakthrough 
in this dynamic world of science, there must always remain the basic 
rule: Take all possible precaution against the loss of human life. 

This is the creed of Stanley Aviation, leader in the design and 
development of aircraft escape and survival systems. 

The growth of this young and vigorous firm has created a need 
for additional specialists who possess a desire to cross into unknown 
frontiers. But these must be individuals who match the company's 
primary interest in and dedication to man's protection — and preser¬ 
vation—under all conditions. 


If Stanley's Involvement: LIFE interests 
you and if your professional specialty 
encompasses magnetohydrodynamics, 
design engineering, aerodynamics, 
computer engineering, or similar disci¬ 
plines, you're invited to direct your 
confidential inquiry to F. E, Wright, 
Personnel Manager. 



2501 DALLAS STREET 
DENVER 8, COLORADO 
An equal opportunity employer 


Russians are not going to catch up 
with us. 

“Nutter finds that the value of Rus¬ 
sian industrial production was about 
14% of our level in 1913, dipped to 
9% in 1928, and rose to 20% in 
1955. Our production in J913 was 
$25-30 billion higher than Russia’s, in 
1928 it was $50-55 billion higher, and 
in 1955 it was $115 billion higher. 
There is no evidence of Russia’s catch¬ 
ing up in these numbers. 

“Nutter also points out the diffi¬ 
cult) of maintaining high rates of 
growth as the base of industrial pro¬ 
duction increases. He conies up with 
the following historical rates of growth 
for Russia’s Communist industrial pro¬ 
duction, leaving out the period of 
revolution and chaos 1918-1928, when 
there was probably no increase, and 
the World War II period, when the 
increase was very small: 

1928-37 12.0% per year 

1950-55 9.6% 

1955-59 7.0% 

1959-61 (Plan- 5.5% 
not actual 

“I do not believe that it is possible 
for Russia and the United States to 
realize 7% and 4% rates of growth 
in GNP for the indefinite future. At 
these rates arithmetic would equalize 
the two countries’ GNP in about 35 
years at a level four times our present 
one. To accomplish this size of a gain 
for us would require the development 
of something as important as the auto¬ 
mobile (cars, highways, oil, rubber, 
service stations, garages, parking, mo¬ 
tels, suburbia and the other things 
that go with the automobile) and I 
see no new thing that big. I ain not 
even sure that such a growth would 
be good for us. 

“Russia could move into the auto¬ 
mobile age, as we have, but that 
would require a change in Russian 
objectives from world domination to 
service to the Russian people. It 
would require a change in their sys¬ 
tem- I should hope that that is what 
will happen, and my article was in¬ 
tended to indicate that pressures now 
being created by successes in the 
United States and Western Europe (I 
could have added Canada and Japan 
and a few spots in Latin America and 
Asia) and by failures in the Commun¬ 
ist world could very well bring that 
about sooner than we think.” 
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GEORGE TAKES A VACATION 


The accounts of Mr. George Sternmeyer, fictional alumnus, 
which have appeared in numerous Engineering & Science is¬ 
sues this year have been the result of our effort to bring a little 
humor into this business of fund-raising. 

Raising money is a ticklish business, liaising money from 
alumni can lead directly to an inferiority complex — or even 
worse. The lines between suggesting and begging, asking and 
demanding, humor and poor taste are fine. We hope we haven’t 
crossed any of these lines this year and judging from your letters 
and your contributions we have not. 

The 1961-62 Alumni Fund will be concluded oil May 30 this 
year, so as not to conflict with other Association activities. We 
are hopeful that within the next ten days many of you who have 
not yet contributed will do so. Significant alumni participation 
on an annual basis (even though your contribution may be mod¬ 
est) helps provide a base on which the Institute can build from 
friends, foundations, and corporations. Without alumni support 
Caltech would soon falter. 

The needs of a thriving institution will not decrease but, in¬ 
stead, will grow with continued acceleration. Your support both 
morally and financially will be greatly appreciated now and in 
the future. 


— Donald S. Clark 

Secretary, Alumni Association 





What's the best way 

to DESIGN for use of 


ANNUAL ALUMNI MEETING 

June 6, 1962 
Reunion of the Classes of 

1902, 1907, 1912, 1917, 1922, 1927, 1932, 1937, 1942, 
1947, 1952, 1957 

A Special Talk to Caltech Alumni by 
Frank Pace, Jr., National Trustee, 

California Institute of Technology 

and 

Report to the Alumni by Lee A. DuBridge, President 
California Institute of Technology 

Cocktails at 6:00 — Dinner at 6:30 

Rodger Young Auditorium 
936 West Washington Blvd., Los Angeles 


ALUMNI ASSOCIATION OFFICERS 

PRESIDENT SECRETARY 

Holley B. Dickinson, '36 Donald S. Clark, '29 

VICE-PRESIDENT TREASURER 

William L. Holladay, '24 John R. Fee, '51 

BOARD OF DIRECTORS 

John D. Gee, '53 Wiliam H. Saylor, '32 

Howard B. Lewis, Jr., '48 Peter V. H. Serrell, '36 

Claude B. Nolle, 37 William H. Simons, '49 

Charles P Strickland, '43 


ALUMNI CHAPTER OFFICERS 


NEW YORK CHAPTER 

President 

Vice-President 
Secretary-Treasurer 


Victor Wouk '40 
Electronic Energy Conversion Corp. 
342 Madison Ave., New York 17, N.Y. 
ent Bruno H. Pilorz, '44 

75 Echo Lane, Larchmont, N.Y. 
reasurer Harry J, Moore, '48 

IBM Corp., 590 Madison Avenue, New York 22, N-Y. 


WASHINGTON, D.C. CHAPTER 

Chairman Major Lothrop Mittenthal, '48 

3420 Livingston St., N. W. Washington 15, D.C. 
Secretary Willard M. Hanger, '43 

2727 29th St., N. W., Washington 8, D.C. 


SAN FRANCISCO CHAPTER 


Secretary-Treasurer 


President Lee A. Henderson '54 

Weld Rite Company, Oakland 
Vice-President Edwin P. Schlinger ‘52 

Scott-Buttner Electric Co., Inc. 

Mountain View 

Secretary-Treasurer Dallas L. Peck '51 

U. S. Geological Survey 
Menlo Park 

The location of the informal weekly alumni luncheon, which is 
held on Thursdays at 11:45, has been changed to the 13th floor 
of the Engineers Club, 206 Sansome Street, San Francisco; 
Mr. H. Farrar, EX 9-5277, can be contacted for reservations on 
Thursday mornings. 

CHICAGO CHAPTER 

President Laurence H. Nobles, '49 

Department of Geology, Northwestern University 
Evanston, Illinois 

Vice-President Philip E. Smith, '39 

Eastman Kodak Company, 1/12 Prairie Ave. 

Chicago, Illinois 

SACRAMENTO CHAPTER 

President G. Donald Meixner '46 

Depf. of Wafer Resources, Sfafe of California 
Vice-President Robert K. Breece '47 

Division of Highways, Design Dept., State of California 
Secretary-Treasurer Dudley E. Bennett '47 

Division of Highways, State of California 
Meetings: University Club, 1319 ”K" Street 

Luncheon first Friday of each month 

Visiting alumni cordially invited—no reservations 

SAN DIEGO CHAPTER 

Chairman Maurice B. Ross, '24 

3040 Udal Street 

Secretary Frank J. Dore, '45 

' Astronautics Div., Convair 
Program Chairman Herman S. Englander, '39 

U. S. Navy Electronics Laboratory 


There’s more than one way to design a part 
from Synthane laminated plastics. And that’s 
where our long experience with laminates can 
help you. Help you decide on the proper grade 
of laminate—whether the part can be made 
more economically from sheet, rod or tube 
stock, whether the shape of the piece, its di¬ 
mensions, and tolerances are suitable for 
fabricating. It’s easy to design for the use of 
Synthane laminated plastics—much easier 
with the help of our representatives, engi¬ 
neers, and specialists. 

[SYlVTftANE] 

CORPORATION l^l OAKS, PENNA 

GLendale 2-2211 TWX Valley Forge 735U 

Synthane-Pacific, 518 W. Garfield Ave., Glendale 4, Calif. TWX GLDL 44J7U 


| Synthane Corporation, 13 River Rd., Oaks, Pa. 

| Gentlemen: 

| Please send me your bulletin of design hints for the use of 
j Synthane laminated plastics. 

i 

| Name-- 
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(random notes) 





Densitometry in Lilliput 

Photography is art, photography is 
amusement, and more and more photog¬ 
raphy is a way of packing information 
and electronic circuitry. The packing 
calls for thinking very, very small about 
photography. 

We cannot be blamed for feeling a little 
wistful as we cheer photography’s prog¬ 
ress in Lilliput. A remarkably small 
number of dollars worth of Kodak 
High-Resolution Plates and Kodak 
KPR Photo Resist are used up in pro¬ 
ducing a remarkably large number of 
solid-state microcircuits. 

Fear not for us. We’ll make out. 

Nowhere will you catch us claiming 
that this “micro” business is as easy as 
falling off a log. Indeed, an appreciation 
of the relationship between the logs of 
exposure and reciprocal transmittance 
makes scarcely more than a good begin¬ 
ning toward controlling them on a micro 
scale. Here the frequency response of a 
photographic emulsion must be cascaded 
with the frequency response of the other 
components in the total picture-handling 
system. 

The game is widely believed to be 
worth the candle. To shed light on what 
is really going on, one needs to be able 
to measure density reliably over an area 
less than V 2 micron wide, scanned in 
synchronism with a recorder that re¬ 
sponds logarithmically. 

Not only do we use such instruments, 
but we build them and sell them for 
money to others. This benefits science 
and cheers us up. 


Faithful but flexible 


If projects slides! 


Learned and scientific as we are, we 
have not lost interest in simple consumer 
goods. 

If you really want to know the truth, 
consumers are enjoying a simplicity kick 
at present. We even suspect you of being 
the type yourself. Otherwise we wouldn’t 
be advertising the Kodak Readymatic 
500 Slide Projector to you. 

It doesn’t just scream “latest design !” 
but quietly is. 

If you buy like that, you will pay less 
than $70 for a 500-watt 2x2 projector, 
complete with case and 4-inch lens, 
while sacrificing neither optical perform¬ 
ance nor ease of slide-changing nor 
ruggedness of construction. 

If you engineer like that, you will have 
a prosperous career with a manufactur¬ 
ing organization that values its reputation. 


GOOD PACKING NEEDS GOOD RESEARCH 


GOOD BOYS NEED GOOD ENGINEERING 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 


From edible lubricants to erasable copying 
films, plenty of lively careers to lx* made 
with Kodak in research, engineering, pro¬ 
duction, marketing. 

And whether you work for us or not, 
photography in some form will probably 
have a part in your work as years go on. 
Now or lalt'r, feel free to ask for Kodak 
literature or help on anything photographic. 


We find the trick shown below helpful 
in microscopic studies of profile sections 
along objects like knives. The casting 
material is our Epolene C-10 Polyethylene 
R.esin. You pour it at only 100°C. Yet 
at room temperature the little casting 
“remembers” its shape so at c m utely that 
despite the twist of unpeeling, profile 
details as small as U.UODOy-in. radius 
are preserved in the sliced sections, 
and measurements are repeatable to 
±0 00001'’. Then, if overheating is 
avoided, you can remelt and reuse the 
resin for more castings. 

The man who came up with this trick 
is on our payroll to ward off trouble 
from micro-organisms in making film 
and paper. He is a microbiologist and 
has never been asked to contribute to 
machine shop practice in order to 
impress the plastics-molding trade. 

Life can be devious instead of tedious. 


Price subject to change without notice. 





An interview with General Electric’s W. Scott Hill 


One af a series ... 



Manager—Engineering Recruiting 

How to Make the Most 

of Your First Five Years 


MR. HILL has managerial responsibility for General Electric's college recruiting activities 
for engineers, scientists, PhD's and technicians for the engineering function of the 
Company. Long active in technical personnel development wiihin General Electric, he 
alsa serves as vice president of the Engineers' Council for Professional Development, 
board member of the Engineering Manpower Commission, director of the Engineering 
Societies Personnel Service and as an officer or member of a variety of technical societies. 


Q. Mr. Hill, I’ve heard that my first 
five years in industry may be the most 
critical of my career. Do you agree? 

A. Definitely. It is during this stage 
that you’ll he sharpening your career 
objectives, broadening your knowledge 
and experience, finding your place in 
professional practice and developing 
work and study habits that you may 
follow throughout your career. It’s a 
period fraught with challenge and op¬ 
portunity—and possible pitfalls. 

Recognizing the importance of this 
period, the Engineers’ Council for Pro¬ 
fessional Development has published 
an excellent kit of material for young 
engineers. It is titled “Your First 5 
Years.” I would strongly recommend 
you obtain a copy.* 

Q. What can I do to make best use 
of these important years? 

A. First of all, he sure that the com¬ 
pany you join provides ample opportun¬ 
ity for professional development during 
this critical phase of your career. 

Then, develop a planned, organized 
persona] development program—tai¬ 
lored to your own strengths, weaknesses 
and aspirations—to make the most of 
these opportunities. This, of course, 
calls for a critical self appraisal, and 
periodic reappraisals. You will find an 
extremely useful guide for this pur¬ 
pose in the “First 5 Years” kit I just 
mentioned. 

Q. How does General Electric en¬ 
courage self development during this 
period? 

A. In many ways. Because we recog¬ 
nize professional self-development as a 
never-ending process, we encourage 
technical employees to continue their 
education not only during their early 
years hut throughout their careers. 

We do this through a variety of pro¬ 
grams and incentives. General Electric’s 
Tuition Refund Program, for example, 
provides up to 100% reimbursement for 
tuition and fees incurred for graduate 
study. Another enables the selected 
graduate with proper qualifications to 
obtain a master’s degree, tuition free, 
while earning up to 75% of his full¬ 
time salary. These programs are sup¬ 


plemented by a wide range of techni¬ 
cal and nontechnical in-plant courses 
conducted at the graduate level by 
recognized Company experts. 

Frequent personal appraisals and en¬ 
couragement for participation in pro¬ 
fessional societies are still other ways 
in which G.E. assists professional em¬ 
ployees to develop their full potential. 

Q. Whaf about training programs? 
Just how valuable are they to the 
young engineer? 

A. Quite valuable, generally. But there 
are exceptions. Many seniors and grad¬ 
uate students, for example, already have 
clearly defined career goals and profes¬ 
sional interests and demonstrated abili¬ 
ties in a specific field. In such cases, 
direct placement in a specific position 
may be the better alternative. 

Training programs, on the other 
hand, provide the opportunity to gain 
valuable on-the-job experience in sev¬ 
eral fields while broadening your base 
of knowledge through related course 
study. This kind of training enables 
you to bring your career objectives in¬ 
to sharp focus and provides a solid 
foundation for your development, wheth¬ 
er your interests tend toward speciali¬ 
zation or management. This is par¬ 
ticularly true in a highly diversified 
company like Genera] Electric where 
young technical graduates are exposed 
to many facets of engineering and to 
a variety of product areas. 

Q. What types of training programs 
does your company offer, Mr. Hill? 

A. General Electric conducts a num¬ 
ber of them. Those attracting the ma¬ 
jority of technical graduates are the 
Engineering and Science, Technical 
Marketing and Manufacturing Train¬ 
ing Programs. Each includes on-the-job 
experience on full-time rotating assign¬ 
ments supplemented by a forma] study 
curriculum. 


Q. You mentioned professional so¬ 
cieties. Do you feel there is any ad¬ 
vantage in joining early in your career? 

A. I do indeed. In fact, 1 would rec¬ 
ommend you join a student chapter on 
your campus now if you haven’t already 
done so. 

Professional societies offer the young 
engineer many opportunities to expand 
his fund of knowledge through associa¬ 
tion with leaders in his profession, 
to gain recognition in his field, and to 
make a real contribution to his profes¬ 
sion. Because General Electric benefits 
directly, the Company often helps de¬ 
fray expenses incurred by professional 
employees engaged in the activities of 
these organizations. 

Q. Is there anything I can do now to 
better prepare myself for the transition 
from college campus to industry? 

A. There are many things, naturally, 
most of which you are already doing 
in the course of your education. 

But there is one important area you 
may be overlooking. 1 would suggest 
you recognize now that your job—- 
whatever it is—is going to be made 
easier by the ability to communicate 
. . . effectively. Learn to sell yourself 
and your ideas. Our own experience at 
General Electric—and industry-wide sur¬ 
veys as well—indicates that the lack 
of this ability can he one of the major 
shortcomings of young technical grad¬ 
uates. 

*The kit “ Your First 5 Year s,” pub¬ 
lished by the Engineers , Council for 
Professional Development, normally 
sells for $2.00. While our limited sup - 
ply lasts, however, you may obtain a 
copy by simply writing General 
Electric Company, Section 699-04, 
Schenectady, New York. 

(An equal opportunity employer .) 


Progress Is Our Most Important Product 


GENERAL 



ELECTRIC 







